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Abstract of JP9236740 

PROBLEM TO BE SOLVED: To provide a 
practical photographing lens system whose 
focus deviating image is improved over the 
wide range of photographing distances from 
infinity to the closest range. SOLUTION: This 



lens system is composed, in order from the 
object side, of a first group Gr1 ; composed of a 
first positive meniscus lens LI whose convex 
surface confronts the object side, a second 
positive meniscus lens L2 whose convex 
surface con-fronts the object side, a third 
negative meniscus lens L3 whose convex 
surface confronts the object side, a diaphragm 
A, an apodization filter F, a fourth lens L4 of 
biconcave shape and a fifth lens L5 of 
biconvex shape; and a second group Gr2 
composed of a sixth lens L6 of biconvex 
shape. m1, m2 typically represent the 
movement of the first group and the second 
group at the time of focusing from a focusing 
state at infinity to a focusing state at the 
closest photographing distance. The 
photographing lens system performs 
aberration correction at a close distance by 




moving the whole system while widening an 
interval d13 between the first group Gri and 
the second group Gr2 at the time of focusing 
from the focusing state at infinity to the 
focusing state at the close range. 
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yx^-ch-yx. 
mi^yx?k. 

mmi-yx^. 

ms&t. ii-htp"^. H?iid^i»S)SvH±H!ie»2i¥c7) 
\^-ffi-b—-ni,z. mtw^'owm^zwM^titzrii^y 
^■^M/syy't /i-}'-ti:mx.fzmmuyx?kX'h-o 

X. 

-yyvizmix. mimimtm?:m2mb<^mmm 
m^mnzjs^m^ithzbin^t-t^muyx 

[000 1] 

m\yyxmzmth. 

[0002] 

[ta!*cos#j] -mz. wm\^yxjk(r)'&mi. 

T'cOitefiltttgtc<J: OfFfl$i^Tv^&, Z<7)fz)^mkX 
[0 0 03] L*^L^*^'^>. ;;:?^70g^I/yXi: LT 

tvtz-^m--mx\.i. ^tsi'm^'^mmwbtsihu 

'jt<r>^m-ftJ^<ri%x.-ys^zX O^EMf^iOEpm*^^^ 
<-^^^iih:Lt\<zts:h. 

[0 0 04] icoJ:3^m,'Sli-rix«<7)£t:tri:LT 

(i, ■ir^-vv-Y%mzmhmm:mizvtz 
^^.m&t^xx^(m.<nx^\.zm&<^-'ri,^. i 

*«7)3lg*<2«-l.*^cr)J; 3 \.zif-^h^m. ( 2|g;K^i: 



h ^®=5: t'^-? =3:«.® tofvt\'^ht\ 3 #B {^^ L 
[0005] am**-' 1 /4~ 1 / 2SSO-7 

[0006] ^{i-rix«c7)ffi^2:aetji: Lfz\yyX^ 
fcLTli, *iI^i^3.843.235-fMc, 3t«+'i:>*>^> 

yy^)v^-) ^^m-Ltzvyxikf^mi^Km . m 
wmti^himz, mauyx. mmuyx. m'o. r^^ 

im^titziyyxmzitii,!. r^v^-^'^i^ayy^ 
)V^-izJ:Om.(i-fiimc^^&^^^^^ (WT. ^ 

,m-nimti^0:^tihbLx\'^^. 

[0007] 

mt^zim^titzvyxMi. Mm^^<nMj^itr 

iXi^(7i^^<m^^m.^LX\^hio<r><n, TTt^y^'if^ 

>ayy 'iJi'f-^^-t^immzm^x. yt~i]i^y 
yaM.<r> V yxmmm^z^\ ^X \,i^^iiX V ^^rv \ 

[0008] mmt. nmm\z^^^ mmemm 
i?^'Bt'^fvtzm^\yyx^^m^-thzt ^ @wt -r 

[0009] 

mm:Wdi:fhfz^<r)^m ^Limmmmhtz 
if*JS 1 %m<r)'&¥yV yXMi. mmco u yxm 
k , luisasto u yxu(D V ■^■ftiMzms^ tifzwt o 
fc , mim'OiEmizmw^titzryny^ ^f >f 5^ H ^7 >f 
^^-thmmi^yxifi^xti-ox. *E|5|3g-^ 

[0010] tfz. msm2im(o^i'yxmi. % 
wmii-^m^iz. mipt, m2nh. miEig 

ayy ^)]^i'-timttzwmi-yx^X'h'^x. « 

^tc^L-C, HtrieillPfcfne^2Sfi:<7)raillr/£lf=5r 

[0011]^^^, ii««3ie«ioa^wyx^{i. m 
wmi)-'hm.\,z. mimt. w.2mb, w-smt. t^^^j: 

0, luieiglSf$>.5.VHiffiBII2»OC^-m*>-:^tc, 
i:KiB?'?5fimciei:$iX^cr--K^^ -feM i/g ^7 -f 
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[00 12] 

(i, mi'-'5<7)^mmmm^\^yxjkcr>uyxmm 
izmi. m'm-^m.vcouymmiTrsix^^ 

*xyi5^'tl.[S. 'y^j:<thlr)<r)vyxmwmi^\t 

^^tii)^(=±^imm^zi^m^^h-&m'mmiL. 
i^h'^iyu-T^y^inom^uyxjkThi. m 

^<7). ^uyxmcofmcom^f-^i^mz^.Lfz^cox 
[00131^1 <7)mmBmcom^uyxMi. mi>^m 
1 u-yXL 1 , !^mz{}im^mf.ziE?i-:^ify^im 

ff)m2UyXL2^ ^l5*WceiE^[6l(t?tft^-X;<fX 
J^60||31^yXL3. igEOA, f^ai-l.TTK^'f-feM 

ggieonttj^^i^a^i/yx^^ti. mm^-^ 

SlffGrli:m2efGr2tiOra^(lllTW«i± 

Brand 1 3i.znmiJh.m-tfi^-km^wm^Wi 
^^x. we!mmm.^'€'^x\^h. 
[0014] m2<r>miimmm^i'yxm. mm 
f)-miz. mMz{hmim-ffziEj<-x:^y.jm<^m 
1 uyxL 1 . m{hm^^m2uyXL2. mwm^x 

ft(*ffl!ia$:l^ 2 W yXL 2 OffiiJi: tT^l.m 3 V 

yxL3. mmnzami\^i'ff.:n.:<-x:^xmi<7)f^ 

4UyXL4. «?0A. t^]^-r?.T^/'f-fe''fi/3y7 
^^L'^'-F, t)#iit[HIfflS-[«n{t^^ft^-X;;7XJ^«cO 
m5UyXL5. m{hm^cr)^euyXL6i}>'^^j:im 
IpGrlt, M£!iJ^c7)|g7W'yXL7*>i^^|.IS2 

spGr2fc. t-iom&^ti^, m2(r)mimm<:om^i^ 

yir-Ttji/yy-t^m. mi^Grltm2mGr2b<r) 

^11(122 t(i«±Efaiid 1 4^znm) ^mw^h-k 
m^wm^m^^x. wemmmiEi'^-ox\^ 

So 

[0015] m3<^mimm(^wm\^yxik^i. mwm 



1 UyXL 1 , mw-mt.zimi^WziL:^-x:^y^im 
<n^2vyxi.2. mwm^z{hm^mtz%:>^=.x:^x 

je*ScOm3W-yXL3*>f>=5rl.miPGrl gJO 
:\^C0m4UyXL4^ jt^Qjm^omSl'yXL 5*^<^^ 

l>SS2SfGr2i:, m{hm.cr>m(>vyX\^6t-htch 
m3l¥Gr3i:, *^^>«E§<^I., H 3 c7)||)5fi?^®coa 

HlPGrl i:m2PGr2 
b c7)rail(l2 3 fliWiffiraSS d 6 tc^tlE) 
^2mGT2tW.3nGr3t (0^^ (0 3 -e«tt±ffi^ 
ISd 1 3tc^^E)5-)Atm5'^>^i^S:!|?!l*(BPv^fil$ii: 

[0016] m4commm<7)m^]^yxmi. m^m 
i}-(>imz. ^mnz{hm^:mrziE^-x:f;xjmcom 

1 UyXL 1 . ft»imi!]iffi$-r6l(t/cIE;><-X;<?XJ^ 

<^m2i-yxL2. mwmi,z{}}mt:\fl]Wzn.^-x:^x 
jm<^^3i'yXL3f3^f>^j:imi^Grit. m 

A. mitf ST^^-f -bf-f i/gi^y-f/l/rJ'-F, OT}^ 

:yccom4uyxL4, m{hmkcr)m5uyXL5. ma 

m^<7)f^euyXL6t-^Ki:im2UGr2t. MmB 
W^%l\yyx\^l . ^Wsmzihrnk^Wz^y^-xij 

XJ^<7)m8^>'XL8, MCi}^«<7)||9UyXL9*^ 

f>^rsm3SfGr3fc. *»^>if«$ixi. . mAnmmB 

■^m'^y*-:^iyy:^-tm. miS¥Grli:m2 

spGr 2 1 wran (04 Tiitt±ffisii d 6 ^ci^^s) 

«^om2ifGr2i:m3l¥Gr3tc7)[gSI(04T1i 
«l±ffiraild 1 5{zMm)^:m^J:t^i^kIkmi^m'\ 

[0017] m5<7)mmmmBuyxmi. mm 
i}'(>mi>z. mmi>zam^mffzE:<-x:^xmz<om 

1 UyXL 1 , !B!l^t:|i{CflMS:(6llt/ciE^-Xj{?xj^ 
«0|I21/>XL2, !i^*il(CiaffiS:r6ltt?tft;<-X;<7;?> 
ffMcO|g3U>'XL3. KOA, ifc*rsrd^:?'^-t:'f 

i^ayy ^ji^^-F. mmm^cof^4uyXL4. ma 

mRC0f^5UyXL5. m{hm^(^m6l'yXL6i}-h 

^rsmiPGri fc. mwmmmiuyxLi . mi¥ 

iKcCiffl^ (tl(t/'^*;< ~X:^xm^<Dm8 l-yXLS. 
Wflff^*^i0m9pyXL9*»/?>^l.m2PGr2i:, *> 

^>m$ixs. m5<7)m&mmcomi'yxmi. mm 
m'^m*-(>i&mm^mm^m.^y * s^y / 

■rSlg. ?giafGrlfc®2SfGr2tCOPBl|ii(05T« 

[0018] ±ie#«ij^®(i, ^^-ftLhrnmuyx^ 

l^S:^O¥«i:LT0^t■CV^|,. C cOT-'K^^'f -feM i/ a 

y 7 >f ji^i? -<Dmm^d:mmz-:>\,^xi,±mm-h, 
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10 0 19] ^^mmmzM-r^m^^mx'^t. mi: 

[0020] zti(:>n)S:mmw^mzm-^mmiz^ 
[0021] ±iBmi , m2Rt/m5(r)mtmm<^m 

[0 0 221 .lcoJ:3>5:, yu-T^ymmumt 

10 0 23] tti. ±t?^3Rt/m4cr,mwMm<^w^ 
i^yxm-^i. ^wmii-hmz, mis¥i. m2mt. 
msmt. t-t,ts:*). m2U(nmh')mm^z. m.'otu 
n 0 ^mizmmziifz r^y^ ^^i^^yy ^iv^-t 
^mtfdmvyx^^zi5\^x. mm^^mii-hi^ 
mB^m-^Mm'\<^yt-i]'^yy\zmLx. mil 
mmtimi^2mh<niwm^mb. mii^2mmi 
m3mb<r>mi^mhy'a-T ^ y^rmmmmLx 

[0 0 24] z<r)i:otc. yu-^ ^ymmmmt 

-tM 3 y 7 -f yPrJ'-SrW-ri.a^U' yXMztiK^X 

t>, '^i^mwrnxm-tmrn^mizmiEtizb 

\^mizhfz^x, m}^iii'h.m^<!!i0:W.zm]^y 

xmmm-r^zti}<Tt^. 

[0 0 25] tfc. z<7)W,3 Rt/m4 cr)mtmm<^m 

uyxmi. 3mm&Thtr.iib. 2^mm<Dmi. is 

2Rifm 5 (Dmmmmcommi^yxjhX'oi^. x^m^ 

f^mtx. mmim^miE-rhztti^xt^. ^(ntz 

if). 2 mm&ioi^'^i: t) mmmi3^±^\'^mmizi5^^ 

[ 0 0 2 6 ] m3Rx/m4CDmmmi,i.. r^y 
>f^f'^ i^HV^^/i-^-^, \,^-rtih^2mzmmbfz 



[0027] [mjsti-riimez^^ffitojia] jxt;, 

I.. EI6{i, m.^t-ffi%.<r>W^^'^'ii-z>h<nmmx 
hh. m^\zii\^X. Pti^ilS, Hi^wmcoR}^ 

mh. tfz. mmf}'(^mm\^^zAf3mtitzms 
[ 0 0 2 8 ] ^*3. mmcomco^.<ommim, ^ 

mtvyxikhb(r>wmtimt-thzt\.zi.r) . ma 

Tw. m^cr)fzmzj^mp(7)mA±(^m.m^L. 
mp' ^■kmjmizntx'f-mmsi.zmims. 

[0029] uyx?hL(omncr)imm^m^--^xh 
s^^. ■t^j:h*>. mnz7sitxo{zm*'hmnm 
^^mt x<^mmx'=mmv (h) t<~^mxh h 

tti, M S±.X'<r):^'m PcrMP" 
hmnbts:h. 

[00 30] -ij. uyx*L«oB^ntc, ust^-ri 
o^j:±m^'bi}-^^m^bm.ts:-ii\^i<zmiih [z^-ixm 

r (h) ti<m9 L . *5!)*Shlf Ob-^£hXo ^KJR 
2r-^x.7tJl^. ®ffiS±-Cco,47e?®Pc7)«P"ti^J^* 

)m V (h) tm 8 « J: a ^TtM-fli 1-1. J©^. ;S3ej^ P 
<r>%Mt-fi\.^P"\.i. ^i£im<r)^'t^t>mh<. if a 

tivK ^.z^-^xmms^m-udSibtsih . 
[0031] -m.<rm^-mi. n^(r>W£h^3m<n% 
^i^b^ihii^fzi^. macom^mv (h)i)m8ff)X 

o^j:i^m^i-^uyxmM^ii-ftiimi. ff^Wc;!? 
fliSiimZbt^X^^, a±f)K T^rA-^A'yay 

izx^m^n-rtim^B^<^imx'h^. 

[0032] r;K^^^ -b'-f i/ 3 y<r)mib LXli. ^(T) 

m},t'ffmzmhmm^^(nm.. f 7*-*x 
mif^Tm-T. m-k'^hts:\^zbifmfhfih, t 

»cS)ott. ^j!iPiO,^ti-r^i.«P"{i, w-yx 

[00 3 3] ^fbt, rrs^A^A =yBy\.zi.hmM,i 
•nim.m.mz-:>\^x. vx^r^yxmmm^xmm 

I). (119ti. i-yxmcorap*\ OTcOj^ (A) 
J: -5 'Sr-ScoSiS^ r (h) 5rfl-r-l.*f ^ ( a ) i . 

OT«5(; ( B ) xmixhi.ots:im^'t^i3-^hm\bm 
m:-n^^zmixh^z%-oxm-ti.^^v i^)^^^ 
hm-^{h) b\,zii\^x. mmt^^t.tsmtii-zmx 
cnm^ii'ftiiSicrii^xir^yxmL^myyyxhh . 

T(h)=l (A) 

r(h)=l-h2 (B) 
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[0 0 34] OTF (optical trans 

fer fmcUon) k iimOX. ^i^cr,:^^^' hJl'bWiCO 

[00 3 5] ll9<?)^^57A^fet>:M-*»l)J:dfc> UyX 

f*. ^mm. s = s vmv-Bncomm o , $ ^> 

[0036]-:^, pyxiRcorap<7)SiS**<3Ktt+'i:^ 
i)-(,tftmtmm^j:mizmimzm'oxmti^-^(7) 
uxi\iyxmni. ^m^m<r>mmis.mz}5^^x<^ 
^'^tHzmm' I . ^mmm. s = s imxh-rf}^ 
i,zn(r)m^t'>rzm. Si/fiEcofflt^s^tt (b) iir. 

[0037] -miz. ^m^mL<r)i&mmmimm 
mmm&L. ^mm^^iimwim^^z^mm-^ 

^yxm¥km<^m t hmimis^tmifi. ^ts 
[00383 mmth-^X'hh ( a > co^istcs-:? < 

^x<r)\^XT!fiyxmi<rmii:i'^^^xhhztt^(>. n 

mzyfsmmimis.Lx^^^b\<^ii. 

( 0 0 3 9 3 mAf}'mtii>^z^'}xmi^mtm 

'yth (h) cr)mmzm^<mmt. ^Wimm<^m- 

*^''Ins<, mmmm^i.m^^tix\^h, tfz. 

mmmmhA^^<. -^Wim-'ifxcox^xTi^yxm^ 

corns t/h§v\ 

[00403 ULh J; 0 . 3fe!tt4"i:^*^^>3fe«itSil'5r:^r6] 
vyX^cT)^. -^coSfi^coraPiOVyX^i 0 
0. tfzUmz^^'rx\^hh\^o:LbifX'th. J^lrt 

r(h)= I (h) /IO=exp(-a 
±iBs^i (G) ti, ;y'>x^J-^|?$:inLT>.^S. 01 OcoJ: 
o^TOUyXS:^|^(=|?t^L/c^-&. ±ie5(J (E) 
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m. i^xr^yxmwtHh) cnw&i^-^h^yxik 
\^hm&xhht\^ih. 

[ 0 0 4 1 3 -5 1 , i'xr^yxmm.<r>mt^h h , 

T^^^A -feM V 3 y t J: 0 s ^jSa-m«*5K^$ixT 
[00423 [r^^^'f-tM>'5y7-f;w:?-] 

Lfz^ 1 5 c7)||Jfej^STffiffl LX \^^hTTi'^y^ -fe'^ 
X3y7^;l'^'-ti. 5ti)SiR$r*-ri.!t^!l« (NDXf7 

X) imLx^mtix\^i>. 
[00433 -mz. ^ifivyximm-^m^. v 
yx(T)^mm^zi.hmf^m.'fit\ii. 

WWTcO^ (C) T-^Sixl.. 

I = lO'exp(-at) (C) 

fz-tiX.. 

10: AW3fe3gS« 

a : ^mm. 

t : uyXcom^. 

Xhh. 

(00443 ±iB5^ (C) ^^fcV^T, mL\ma\.iVy 

xmzii^m^^fih^w.x'hhi)^t=. -m.^<^x 
mzmhm^^rs. i a, w yxoe^^tio^^ic j; o 

[004 53 ^<^w&immLx. ±m'^'bt-^himt 
mmi:-Hmzwn.uz%'^x^mifm''-thi~o ^® 
m^thvyx^mmh^bifxth. ^^j:h%. 

m OC5n-rJ;3lc. iSlRfS|!c«*^';«c#^U'yX1^if;tSr 

fflv^T. TO0*^<ow>-xs-s?f^ma's ^-coi^yxii 

misth<r)X\ vyx<r)^'L-i)^tom!l.^zm^r>xWS.i 
^th\yyXk^j:l. 

[00463 WT, zcox^^j:, w-wnmcouyxcTim 
7^^'^^t:^'t. 01 otcfcv>T. uyxco\mco^^ 

^fSSrr, 3fett*-'^>SShTc7)pyXiOW;^S:ti:-ffl 
tf, W;^t(iMM^W'5rlt»*^^>iaT05e (D) T»§ 

t=r-y (r2-h2) (D) 

■rixtf, w^tii, jaTco^ {E)iz&mx^h. 

t^hV2r (E) 

CtlSr (C ) i^{cftA-mtf, tlTOS^ ( F ) 
I (h) = I0exp(-a! hV2r) (F) 

(G) 

•hV2r) (G) 

mi-yxi. mimacoi^nxi^is.ttii'i. Sii* 

T(h)Um^xmk^j:lZtf}<hf}^^, 
[00473 la6^Cfel.^T. WVX^LOiiii^r (h) 
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[0048] tZ^X\ ;<r'^X*^B<7)7-Ux^Mtit 

:^mx'hhmAUi^m p ' ' (riAimmmi y-o 

fcv^Tti, m.ii-mmi'Xyt^y:^mmi]Emim 
I.. 

[00 50] Oh^^ctatC. ND;if5X^<£ffltSC:t 
T7i<y^ -^f^ 'yay(0%mn^Zti}<X^^ 
uyXmi^tt^ti^X'tt. Li)-Uj:t<i^. (G) 

HI oo 

Tl 0.35 N1 

R2 20. S 

T2 9. 28 N2 

fl3 oa 

[00 54] ^rfc, rd^^^-f Hf-f i^ay^-f/U^'-a, 

tizx-^xhrnzkii^x'^i, zixt>(DiTmxi^^^ 

Lt-L^sti^h. zixi^(r)iim\>zi.y)^^^fd-zr^ 
Kff *i^j§$^i-^J{ci« o T AWStc J: -0 r S^rl. ^ca^Tt 

mmvmmmnzxmii^titi'o . m^ti 

[00 55] [m^i-yx^hms^t^^m'i mz. 
*»BStc*^*^i.g^v yxmrnA-f'^^miz-y^^x 

0. 1 <0f/0<2. 0 ( 1 ) 

X'hh, 

[00 56] m-^ ( 1 ) 'Unwmt-^mt.z. m isf 



6) mW^9-2361 AO 



[0051] ^^r, mi-msconifimmi, fra 
{hvyxmnt. ^mvyxtmrnm, 7^y<mm 

bf}mtL^\ "fWi^yXt^ihUyXt^E^m. 7 

'yKmm-xhiiii, m^m^mx^mmti 
hzhif^j:<. 7^y^ -^^ >3 yy A ji^^-ii. mi^ 
mm<^?^i^ii'^my A >^^-bbxmmo zb 

ifiXth. 

[0052] OTcO^t . r;K:J^^ -feM x a >-7 -f )Vi> 

-t:mLtzmmt:7f&. tfz. mi i\zmm\(7^7 

iV:y^-<!£^i/ByyA)i'^-crmwm:^-t. 01 1 
4". 7-!i^y^^^i/ayy -ov^-^i. ^mvyXib 
TO^>X2i:$«^L-C^0, W^mil 5. 5m 

mxhi. $^>t, mi2(r)7rsy4-^^i'ayy t}i 
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